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(57) Abstract 



The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output. This method 
comprises placing electrodes into the wells bored in the gas or oil field, sealing the wells with packers and supplying a high-voltage alternative, 
direct or pulse current to said electrodes. This method is characterised in that the wells are sealed with packers at the top of the formation. 
After supplying the electrical current, this method includes adjusting the current and voltage parameters and/or the mutual location of the 
electrodes in order to create an electrical arc between the electrodes located in one or more wells or between electrodes located in two adjacent 
wells. 



(57) Pe<t>epar 



ripennoxeH cnoco6 pa3pa6oTKM Hect>Tera30Bbix MecTopoacaeHi/iii m 
yee/inHeHun deneHW n3B/ieHeHH9 He<J)Tn m ra3a, cor/iacHO KOTopoMy b 
CKBaxuHax, npo6ypeHHbix Ha MecTopoacaeHuw, pa3MemaiOT 3/iefcrpoflbi, 
repMeTH3npyioT wx naicepaMH \a noaaioT k a/ieicrpoflaM nepeMeHHbiui, nocTOAHHbtui 
wjih nMny/ibCHbiM tok BbicoKoro Hanpq)KeHnq t OT/insaiomnCicq TeM, hto 
CKBaxiiHbi repMeTH3npyiOT naKepaMM Ha ypoBHe kpob/im rinacTOB, u noc/ie nojaasn 
3/ieicrpnHecKoro TOKa pery/inpyioT napaMeTpw TOKa n HanpaxeHi/iq \a/\ah\a B3anMHoe 
pacno/io)KeHMe 3/ieicrpcmoB ana oeecneneHMfl B03HwcHOBeHna 3/ieKTpnHecKOM ayri/i 
MexcAy s/ieicrpoiiaMw, pa3MemeHHbiMn b, no MeHbwew Mepe, oahom cKBaxuHe h/im 
Me>Kfly 3/ieKTpoziaMH AByx coceAHnx ctcBaxwH. 



HCKJQOHHTEJIbHO JUIE JI$JXE& HH<X>OPMAIJHH 

Koam, HcrroJiwyeMMe juw ofawHaHeHHH ctpoh-hjiehoh PCT Ha THTyjiBHwx jmcrax 6poxrnop, b kotopmx ny6;iH- 
KyiorcH Mew^yHapoflHMe 3&hbrh b cootbctctbhh c PCT. 
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Cnoco6 pa3pa6oTKw HecJ>Tera30Bbix MecTopo)Kfl6HMM 
n yBe^nseHnq cteneHM M3B^eseHMfl Hect>TM u\ raza 



Q6nacTb TexHwew 

H3o6peTeHne othocmtca k o6nacm ropHort npoMbiiuneHHoc™, a nMemno, 
10 k cnocoGaM pa3pa6crrxw w yBennMeHutfl cTenenn H3BJieseHuifl no^e3Hbix 
ncKonaeMbtx H3 3eMHbix Heap u, b nepByio osepe/ib, ne<t>r\A n rasa. 

npenUJSCTBVlQUil/IM VpOBeHb TeXHMKM 

H3BecTHu cnocoQbi pa3pa6oTKH h yBe/iHseHHfl CTeneHu n3B/ieseHHR He<pTV\ 

15 h ra3a n/iacrroB MecTopoKjaeHMM c noMoiubro ncxnaHH b ruiacTW ropflneii Bonbi 
unw neperperoro napa una noBbiweHWH b Hy Tpn nn a cto b o ro aaB/ieHKH w 
TeMnepaTypw, hto noBbiiuaeT npurrox He<t>™ w ra3a k cxBaxwHaM, npoCypeHHWM 
Ha rinacT. Taxne cnoco6bi flB/inioTCfl BecbMa Tpy<QoeMxnMn n no3Bo/iflK3T 
yBenuiHMTb deneHb H3BneHeHna HecfcTn w ra3a To/ibxo Ha 10-20%, hto flBJiqerca 

2 0 HeaocTaTOHHbi m . 

Han6o/iee 6/im3kmm aHa/ioroM npe/uiaraeivioro n3o6pereHWR flB/iaeTca 
3/ieKTpoTepMMHecKnii cnoco6 ao6whh He0TH, BtoiioHaiomuM 6ypeHne Ha 
MecTopoxaeHnn cKBaxHH, pa3MeaieHMe b hux a/iexTpoaoB, repMeTH3aunKD 
ckb3)kmh naxepaMM \a noaany x s/iexTpoaaM 3/iexTpnnecxoro Toxa (cm. naTeHT 

25 CUJA N9 2795279, 1957r.). (Ipn npoxo>KaeHnn sjiextpunecxoro Toxa sepe3 
npojQyxTWBHbiw rmacrr npowcxoanT pa3orpes anacTa c noc/iejayxjiuwM 
TepMnsecxnM pa3-no>KeHneM ropxxnx BeiuecTB c 06pa3OBaHweM Koxcosoro 
odaTKa. OflHaxo 3TOT cnoco6 Taxxe He o6ecneMMBaeT aocTaTOHHoe yBennneHwe 
creneHU n3B/ieHeHi/ifl Hectrrn, ra3a n Apyrux no/ie3Hbix ncxonaeivtbix n3 n/iacroB. 

30 PacKPblTKe HaQQpQTCWfl 

3ajaaMei?i, Ha peuueHwe kotopom HanpaB/ieHO HacToamee n3o6peTeHne, 
qs/i^eTCfl noBbiLueHne s^^exTi/iBHOCTfi pa3pa6oTXn Hec{)Tera30Bbix 
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MecTopoacaeHHw 3a cneT 3HaHMTe/ibHoro yee/iuiHeHnq cieneHu n3BJieHeHHfl 
He<t)TM ( ra3a n Apyrux no/ie3Hbix wcKonaeMbix M3 rmacTOB. 

riocTaB^eHHaw 3aAa^a peiueHa b cnocoSe pa3pa6oTKi/t HecJ>Tera30Bb»x 
MecTopo)icQeHMM ( KOTopbiM sic/itosaeT b ce6fl oneAyiouiyto noc/ieAOBaTe/ibHOCTb 
5 onepauww. B cKBaxuHax Ha He^TeraaoBOM MecTopo)KAeHWw, npo6ypeHHbtx ao 
noHBbi He0reHOCHoro (ra30HocHoro) n/iacTa pa3MeuuatoT 3/ieKTpoAbi, 3aTeui 
repMeTW3wpytOT cKBaxwHw c noMomwo ut3BecTHbtx ycipowcTB - naKepoB Ha 
ypoBHe xpoB/in anacToe, m noAam Ha s/ietcrpoAbi nepeMeHHbiw, nocTOHHHbiw 
\ajua nMnynbCHbiw aneicrpuMecKnw tok BbicoKoro HanpaxeHna. 3aTeM 
10 pery/iwpyioT napatwieTpbi Be/iMHMHbi to tea m HanpfOKeHfifl n/n/iw B3anMHOe 
pacno/ioxeHne a/ieiorpoAOB aha o6ecneseHHfl B03HHKH08eHnfl 3/ieicrpnHecKOtf 
Ayrn MexAy 3/ieicrpoAaMM, pa3MemeHHbiMn b, no MeHboiew Mepe, oahom 
CKBaxuHe m/iw MeacAy 3/ieKTpoAaMn AByx coceAHnx cxBaxwH. 

B tcanecTBe 3/ieKTpoAOB MoryT 6biTb ncno/ib30BaHbi o6caAHbie TpyObi 
15 CKea)KMH, Apyrwe MeTarmfwecKne KOHCTpyKunn cKBaxnH (6ypoBOM cTas, ct3b 
cTanbHbix Tpy6 w Apyn/ie), unw cneuwaribHO pa3MetuaeMbie a/ia 3Tow uenn 
sjietaponpoBOAsmwe KOHCTpyKunn. 

B cnynae, ecnn HeoSxoAWMO yBenunuiTb CTeneHb n3BneHeHna Hectnt/t, ra3a 

TO/lbKO M3 OAHOM CKB3)KHHb( t TO TOK nOAaiOT TO/lbKO Ha 3/ieKTpOAbl 3T0M 

20 CKBa>KHHbi. ripw 3Tom aneKTpuHecicyio Ayry uenecoo6pa3HO 3ax<nraTb 
nocpeACTBOM pacn/iaB/ieHun bctbbkh MexAy 3/ieiapoAaMw w/in pa3BeAeHneM 

K0HT3KT0B 3/ieiCTpOAOB B 3T0M CKBaXMHe C OAHOBpeMeHHbiM nOBblLLieHHeM 

HanpflxeHMfi noAasaeMoro to kb. Ecjih o6pa6oTKe noA8epraeTcn secb n/iacT, to 
oneKTpMMecKyK) Ayry ue/iecoo6pa3Ho 3a)*oiraTb nyTeM npeABapHTe/ibHoro 
25 pa3orpeBa snexTponpoBOAHoro enow nnacTa hjm nyTeM npo6o« npoMe>KyTK08 
Me>KAy 3/ieKTpoAaMM AByx coceAHnx cKBaxnH npi/i noBbiuieHuin Hanpfl^eHUfl Ha 

HWX. 

Xla/iee, noc/ie 3axnraHWfl s/ietapuHecKOii Ayrn b nepsbix AByx coceAHux 
CKBa>KHHax Hanpflxenwe 3a)KUtraHHfl aneiapi/v-iecKOw Ayrw mojkct 6biTb noAaHo Ha 
30 3/ieKTpoAbi, pacno^o>KeHHbie b APyrux coceAHux CKBaxi/iHax MecTopoacAeHuq, w. 
tbkmm o6pa30M, 33>KwraiOT 3/ieKTpnsecKi/ie Ayrut MexAy coceAHUMH 
CKBaxuHaMui Ha pa3/inHHbix ysacTKax wecTopoacAeHna. 3aTeM 3/ieKTpwHecKne 
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Ayrw nepeMemam b npocTpaHCTBe n/iacToe b Heo6xoAHMOM nopRQKe n 
noc/ieAOBaie/ibHOCTn, a/ih nero noAatoT Hanpfl)KeHne 3a>KwraHHfl Ayr Ha 
a/ieiorpoAbi hobwx coceAHnx CKBaxviH MecTopoxAeHMP m OTicntoMatoT Hanpq>KeHiie 
Me>KAy TeMM cKBaxuHaMn, Ha kotopwx a/ieiapusecKne Ayrn yxe rope/in. 
5 rioc.neAOBaTe/ibHOCTb noAtcnraseHnq hobwx cKBaxnH k npoueccy ropenm 
3/ieKTpnHecKnx Ayr b n/iacTax onpeAe/iaiOT nw6o wcxoaa H3 bo3mo>*choctw 
paBHOMepHoi/i o6pa6oTKM hmk Bcew n/iomaAn n/iacTOB Ha a3hhom 
MecTopo^eH^M, jih6o b cnysaflx anoxHbix reonornnecKHx yc/ioBi/ii* 3a/ieraHnq 
anacTOB MecTopo>KAeHHfl hcxoah H3 ocoGeHHocTei* 3a/ieraHUfl rmacTOB. 
10 BpeMa BHyTpurmacTOBoro ropeHUfl 3/ieiorpnHecKi/ix Ayr Ha pa3/iMMHbix 

MeCTOpO)KAeHHPX 6yAeT pa3/lHHHbiM B 3aBHCMMOCTM OT <()M3MKO-MexaHHMeCKHX, 

3/ieKTpnMecKMx xapaKTepucTMK n/iacTOB, cocTaBa n BMAa no/ie3Horo 
wcKonaeMoro, Hanpa>KeHHO-Ae<t>opMnpoBaHHoro coctoahuh caMux n/iacTOB u 
BMeiaaraianx nx ropHbix nopoA, reoAornnecKHX yanoBww 3a/ieraHHH nnacTOB i/i 

15 pflAa Apyrux cfraicropoB. B K3>kaom KOHKpeTHOM c/iynae BpeMH ropeHMfl 
a^eicrpusecKnx Ayr Me)KAy coceAHi/iMn cKBa>KHHaMw b nnacrax MecTopoxAeHnw 
ycTaHas/iuBa kdt 3KcnepMMeHTajibHbiM nyTeM c oAHOBpeMeHHbiMn 3aMepaMH 
BHyTpunnacTOBoro Aas/ieHHfl \a TeMnepaTypbi, a Taxxe nyTeM /ia6opaTopHoro n 
MaTeivtaTHHecKoro MOAe/inpoBaHUfl AaHHoro npouecca b 3aAaHHbix yc/ioBHflx 

20 Ana AOCTuxeHUfl MaiccuiMaJibHoro actxfceKTa \a yeeJinHeHi/i* crreneHM n3B/ieHeHna 
no^e3Hbix ncKonaeMbix ui3 n/iacTOB. B Heo6xoA^Mbix cjiysaflx B03MoxHa 
MHoroKpaTHan o6pa6oTKa nnacTOB 3/ieKTpnHecKHMi'i Ayraivin nepe3 
Heo6xoAHMbie BpeMeHHbie wHTepBa/ibi noc/ie HHTeHCWBHort AoGbinn none3Hbix 
HCKonaeMbix u3 anacTOB, HanpuMep, htoSw noAAepxaTb 3aAaHHbie nnn 

25 Heo6xoAHMbte AaB/ieHi/ia w TeMnepaTypbi Hecjrrw n ra3a b anacTax Ann 
Han6o/iee noyiHotf nx oTKamai M3 MecTopoxAeHua. 3to ocoSeHHO atcryajibHo b 
c/iysae Ao6bisn H3 anacTOB b^3kom Hect>™ n/in npw oTKanKe ra3a W3 
B/iaroHacbiiueHHbix cicBaxnH c hh3kwm n/iacTOBbiM AaB/ieHweM, TaK kzk ra30Bbie 
CKBaxuHbi b TaKnx c/iysaax MoryT caM03aAaB/inBaTbca boaom, nocTynaiomeM H3 

30 n/iacTOB BMecTe c ra30M. 
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nepeneHh tfti/iry p MepTe*efl 

CymHOdb n3o6peTeHwq ncmcHfleTcfl na sepTexax, rae: 

Ha cj)nr. 1 n3o6pa>KeH pa3pe3 MaccHBa ropHbix nopoA, cxeivta 
pacno/ioxeHnq naKepoe w 3/ieicrpoAOB e CKsaxi/iHax m npouecc 3a>KwraHHfl 
5 3/ie»apMMecKoi?i Ayrit; 

Ha ct>nr. 2 npHBeaeHa cxeMa nepeMemeHMfl n pa3BopoTa sneicrpuMecicnx 
Ayr b npocTpaHCTBe nnacTa Ha MecTopoKAeHnw no/ie3Hbix HCKonaeMbix. 

BapnaHTbi ocvmecTB^eHutq n3n 6peTeHnq 

Ha Hec()Tera30B0M m6ctopo>ka6hi/im (4>nr. 1 ) n/iacrr b noAas/iqiomeM 
10 6onbiunHCTBe onynaeB nMeeT c/ioxHoe onowcToe dpoeHne m coctomt m 
ra30HocHoro anofl 1, He<t>TeHocHoro c/ioa 2, BOAOHocHoro c/icm 3 b nosse 
nnacTa, oAHoro h/ii/i HecKo/ibioix npoanacTKOB 4, pacno/ioxeHHbix b 
pa3^nMHbix c/ionx ruiacTa u, same scero, nMerowwx 6o/iee Bbicoicyio 
3jieicrponpoBOAHOCTb, seM caM nnacT. Ha <t>nr. 1 un4>po£i 5 o6o3HaseHbi 
15 naKepw, KOTopbiMw cKBaxMHw A w 5 HaAexHo repMeTH3npyK)Tcq, mto6w 
nepeKpbiTb AocTyn KWc/iopoAa B03Ayxa b rinacT b npouecce ropeHUfl 
aneKTpMMecKnx Ayr. KpoMe aToro, naKepw c/iy>KaT A/ia raweHHH b cKBaxuHe 
a/ietcrporwApaB^MHecKoro yAapa, B03HMKaioiuero npn pa3>KnraHnn Ayri/i b 
KaxAow OTAe/ibHow CKBaxMHe. (laKepbi w3B/ieKaioTCfl M3 ctcBaxwH noc/ie 
20 oKOHMaHnq o6pa6oTKn n/iacTa 3/ieicrpwHecKWMn AyraMM MOKAy coceAHMMn 
CKBa^MHaMH, a ao 3Toro c/iyxaT etue m 3ar/iyujKaMM aaa He<J>™ n ra3a, 
AaoneHne h TeMnepaTypa Kcrropbix noc/ie o6pa6oTKM n/iacTOB a/ieKipusecKHMn 
AyraMM pe3Ko B03pacTaeT. 

06caAHwe Tpy6w 6 b oTAe/ibHbix c/iysaax MoryT 6biTb ncno/ib30BaHbi a 
25 KawecTBe OAHoro 1/13 3/ieicrpoAOB, mto nMeeT MecTo Ha CKBaxwHe A. 
3/ieKTpwMecioi^ tok MoxeT Tajcxe noABOAHTbcq k 3/ieicrponpoBOAHOMy c/ioio b 
njiacTe no CTaBy M3 Mera/i/inHecKwx Tpy6 14, 6ypoBOMy ciaBy \atua APyroMy 
s^eiaponpoBOAHOMy o6opyAOBaHwo ckb3)khh. B CKBa>KHHbi MoryT 6biTb Taicxe 
ycTaHOB/ieHbt cnem*a/ibHbie 3/ieicrpoAbi 7. Ha cj)nr. 1 uucJ>pow 8 o6o3HaHeHa 
30 s.neKTpuMecKafl Ayra b CKBaxuHe A MexAy 3/ieicTpoAOM v\ o6caAHOi?i Tpy6ow b 
KanecTBe BToporo 3/ieicrpoAa npw ee 3axnraHwn To/ibKo b oaho* cKBaxuHe A, 
unct>poi?t 9 o6o3HaweHa 3/ieKTpwMecicafl Ayra b npeAe/iax n/iacTa MexAy AByMa 



WO 99/01640 



5 



PCT/RU97/00210 



coceaHWMM cKBaxuiHaMM A u B t a unctjpoii 1 0 - aneKipumeacafl Ayra Mexay AByMq 
3/ieiapoAaMn 7 To/ibKO b oahom cKBaKHHe 6 npn ncno/ib30BaHnw ruiaBKOM 
BCTaBKi/i, coeAUHqiomeM 3/ieicrpoAbi 7 a/ih zaxwraHwa Ayrn. BbicoKOBO/ibTHue 
Ka6e/in11, nepeAaraiune tok BbicoKoro HanpqxeHwq Ha a/ieiapoAW 7, 

nOACOeAMHeHbl K nepeABM>KHblM HHAyKliMOHHblM eMKOCTqM Unil MOWHbIM 

KOHAeHcaTopaM, w/im ncTOMHUKaM MMny/ibCHoro Hanpq>*<eHnq 12 A/iq 
HaKon/ieHi/iq 3/ieicrpnsecK0M aHeprnn Ha noBepxHocru 3eiwii/i n pa3MemeHHbix, 
HanpwMep, Ha ujaccn aBTOTwraneM. B cbokd osepeAb, nepeABMXHbie eMKoc™ m 

HCTOMHUKM HNiny/lbCHOrO Hanpfl)KeHMfl COeAHHeHbl C nOCTOSHHOM /iWHHetf 

3/ietaponepeAaM 13 j\r\a noc*roqHHoro HaKormeHum n noAAep>t<aHnq npouecca 
ropeHnq 3/ieicrpMHecKMx Ayr b ruiacTe. ZLn^ 3a>KMraHnq n noAAep>KaHnq 
3/ie KTpMMcc kmx Ayr b rmacTe ncno/ib3yKDT Taicxe hctomhmkm nepeMeHHoro Toica 
npOMbiuj/ieHHoii HacroTbi. 

Ha 4>nr. 2 noKa3ana nooneAOBaTe/ibHocTb riOAtcnioHeHMq hobwx ckbsdkhh \a 
oTJaiioMeHMq npeAbiAyuwx CKBaxwH, MexAy kotopumw n/iacT yxe o6pa6oTaH 
sjieiapusecKMMw AyraMw, rAe 3/ie*crpoAbi ckb3)ki/ih 1 yxe oTjcntoneHbi ot 

1/ICT04HMKOB HOAaMUl T0K3 BUCOKOrO Hanpfl>KeHH* t 3/ieKTpOAbl CKBaXHH 2 

noAioiioMeHbi k MCTOMHMKaM unit ceiii to kb BwcoKoro Hanpq>KeHi/iq m MexAy HMMM 
ropqT s/ieiapuHecKwe Ayrw bo BHyTpurmacTOBOM npocTpaHCTBe, a cn/ioBbiMi/i 
jiuhhrmh noKa3aHO pacnpocTpaHenne 3/ieKTpnsecKoro nom. CKBaxuHw 3 
noAroTOB/ieHbi A/iq 3a>KnraHi/iq b hhx s/ieKTpi/mecKi/tx Ayr m nepeMemeHwq hx bo 
BHyTpunnacTOBOM npocTpaHCTBe b Hanpaa/ieHMM, yica3aHHOM cTpe/iKaMM. B 
c/iokhwx reojiorwnecKnx yanoBnqx 3a/ieraHnq nnacTOB 3aAaioT Heo6xoAWMbiM 
nopqAOK \a nocAeAOBaieAbHOCTb o6pa6oTKM rmacTOB Mec*ropo>KA6Hwti 
3/ieKTpnMecKHMM AyraMi/i. 

FlpeAnaraeMbiM cnoco6 pa3pa6oTKH He<t)Tera30Bbix MeciopoxAeHHw n 
yBenuiMeHnq cTeneHM M3B/ieHeHnq HecJ?™, ra3a i/t apyrux no/ie3Hbix ncKonaeMwx 
H3 3eMHbix HeAP npuMeHqjoT cneAytomuM o6pa30M. 

Ha /i»o6bix MecTopo^AeHnqx Moryr MMeTb MecTO ABa BapMaHTa cwTyauww. 
FlepBaq cuTyauuq - KorAa Ha hobom MecTopoxAeHMM noane 6ypeHiiq cepnu 
pa3BeA0SHbix ckb3>kwh Ha n-nacT cTaHoswTcq w3BecTHO, mto Aas-neHwe He<tnvi w\\a 
ra3a b rmacTe HeBbicoKoe, mil* HMeiOT Mecxo Bq3Kwe HecfcTw, TpeOytouwe 



WO 99/01640 PO7RU97/00210 

6 

pa3orpeBa, nnn >Ke MMeioT Mecio BbicoKi/ie MexaHnsecKne HanpaxeHwa b cbh3h 
c 6o/ibLUOM nny6wHow 3aneraHnw n/iacra, KOTopbie npi/tBOAfrr k 6biCTpoMy 

CMWKaHMIO TpeiUHH M nop B OKOJIOCKBaXHHHOM npOCTpaHCTBe W CHUX6HWO 

Ae6ma cKBaxuH. B stmx c/iysaflx npejanaraeMbiPi cnoco6 ucno/ib3yioT nepea 
5 Hasa^OM 3KcnnyaTauwn HOBoro MecTopoxAeHwa. ripuseM Ha pn^e yMacTKOB, rae 
n/iacT yxe o6pa6oTaH 3/ieKTpnsecKHMM AyraMM, MOxeT HaMHHaTbca 
npoMbiiuneHHafi AoSbina, a Ha oda/ibHbix ysacTicax nnacia o6pa6oTKa MoxeT 
npoAO/ixaTbca no Mepe 6ypeHna hobwx CKBaxuH Ha n/iacT napan/ie/ibHo c yxe 
pa6oTaiomMMM no Ao6bme HecfcTw win ra3a CKBaxHHaMH. 

10 BTopan cuTyaunfl - KorAa Ha ciapoM MecTopoxAGHiin 3HannTenbHo ynan 

ae6nT cyLuecTByromux m MHTeHCMBHo 3Kcn/iyaTnpyeMbix b npow/ioM CKBaxuH, 
ho M3BecTHo, mto 3anacu He<J>Tn m ra3a ewe 3HaHWTe/ibHbie h Heo6xoAHMo 
yBe/iMHMTb BHyTpunnacTOBoe flas/ieHne n TeMnepaiypy a/ia n3B/ieMeHWfl H3 
HeAP ocTaBLunxcfl 3anacoB. 

15 B o6enx CMTyaunflx cKBaxuHbi , npo6ypeHHwe ao noMBbi nnacTa 

repMeTM3npy»oT naicepaMn 5 Ha ypoBHe kpob/im n/iacTa m npeABapwTe/ibHO 
pa3MeunaioT b hmx a/ieicrpoAbi 7. Ecjw HaAO 3axesb 3/ieKTpnsecKyio Ayry 
To/ibKo b o ah 014 cKBaxwHe 6, to 3/ieiapoAbi 7 coeAHHfliOT MexAy co6ofi 
nnaBKOM BCTaBKow, paccsnTaHHO m Ha onpeAe/ieHHyio Be/insnHy TOKa, a 3aTeM Ha 

20 hux noAaioT tok BbicoKoro Hanpqxennq u npw noBbiujeHw/i nanpaxeHHfl 1/1 cu/ibi 
TOKa noone pacnnaB/ieHMfl scTasKut MexAy 3/ieKjpoAaMH 3axwraeTCfl Ayra. Ec/iw 
HaAO 3axenb 3/ieKrpnHecKyio Ayry MexAy AByMfl coceAHMMn cKBaxuHawn 
MecTopoxAeHHH, to 3/ieicrpoAbi 7 pa3MemaioT b cnoe onacTa, o6naAaiomero 
Hawiymuew s/ieicrponpoBOAHOCTbio \a o6ecnesnBa(OT HaAexHbift KOHTaKT c 3thm 

25 c/ioeM. B noAaB/ifliomeM 6o/ibiunHCTBe cnysaeB stum c/ioeM flB/iaeTca 
BOAOHOCHbiPi enow, 3a/ieraiomi/ii/i b nosBe n/iacTa. B t3kom c/iynae 3/ieiorpoAbi 
7 pa3MemaroT b boas, 3ano/iHHioiuew CKBaxuHy b CMecu c He<t>Tb*o \a ra30M b 
npocTpaHCTBe ao HuxHero Topua naicepa. HecfcTb, icax 6o/iee /ier»ci/tM KOMnoHeHT 
CMecn. 0Ka3biBaeTcw BBepxy CTO/i6a xhakoctu, a BOAa - BHU3y. 

30 ripn noAase TOKa BbicoKoro HanpqxeHUfl Ha 3/ieicrpoAbi 7 nepe3 

COeA^HMTe/lbHWe BblCOKOBOJIbTHbie Ka6ejin 1 1 ot nepeABMXHbix UCTOHHHKOB 

MMny^bCHoro HanpaxeHi/ifl u mowhwx eMKOCTew 12, b c/iysae 3axuraHuw 
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3/ieicrpnMecKOM ayrw TO/ibKO b oahom CKBaxuHe B, npowcxoAHT pacnnaB/ieHwe 
BdaBKn, coeflMHqiouieM 3/ieiorpoAbi 7 h Meacay hwmh b cKsaxwHe 5 B03HHKaeT 
ajietcrpuHecKaa Ayra 10. B c/iynae. Koraa oahwm H3 3neKTpoAOB AB/iaioTCfl 
o6caAHbie Tpy6bi 6 CKBaxuHbi, nocne noAanw Toica BbicoKoro HanpflaceHMfl 
5 3/ieiorpoA 7 otboaat ot o6cajaHbix Tpy6 6 n pa3pbiBaiOT KOHTaicrbi MexAy 
hhmh, b pe3ynbTaTe sero Toxe B03HWKaeT s/ieirrpuMecKas Ayra 8 b 
CKsaxuHe A. ripn 3axnraHnit 3/ieicrpMHecKoi'i Ayrn MexAy AByMH coceAHWMM 
CKBaxMHaivin MecTopo>KAeHHfl noBbiujaioT Hanpq>KeHne Ha 3/ieicrpoAax 7 coceAHnx 
CKBa>KMH ao TaKOM cTeneHM, wto nponcxoAHT npo6oii n/iacTa no c/ioio c 

10 MaKCMMa/lbHOM 3/ieKTponpOBOAHOCTblO (BOAOHOCHOMy c/ioro), nnn 

npeABapnTe-nbHo pa3orpeBaioT Haw6o/iee aneiaponpoBOAHbiw onow anacTa u npi/i 
noAAsp>KaHHM HeodxoAMMoro Hanpq>KeHwq To>Ke 3a>KMraeTca 3/ieicrpi/iHecKafl Ayra 
9 MexAy CKBaxuHaMU A w B c TeMneparypow n/ia3Mbi b Hew ao ascatkob 
tucah rpaAycoe no Ue/ibcwo b 3aBnct*MocTi/t ot Be/iwsMHbi HOMi/tHa/ibHbix 

15 tokob. CKopocTb HapacTaHMP HanpnxeHnq u MaKcwMa/ibHoe ero 3HaseHwe 
3aBncnT ot napaMeTpoB s/ietapusecKOM uenn. MeM 6o/ibiije paccTOHHwe MexAy 
3/i e icrpo as m w oTAe/ibHbix ckbhxhh, TeM 6o/7btue 6yAeT Maicci/iMa/ibHoe 3HaseHwe 
ycTaHaB/insaramero Ayry HanpaxeHWfl. C yBe/inweHi/ieM AaB/ieHwq 
TeMnepaTypa nna3Mbi nosbiiuaeTCfl. flpw TOKax ao 10000 A Ayra ropuT b 

20 pacceflHHOM BHAe, a npi/i 6o/tbUinx Toicax - b cxaTOM sv\jxe. 3/ieicrpnHecKafl Ayra 

HB/lfleTCfl OAHMM M3 BHAOB pa3p*Aa B ra3aX \ASVA napax, KOTOpblW 

xapaKTepn3yeTca 6ojibUJOM rvioTHocTbio TOKa, He6o/ibiuwM naAeHneM HanpaxeHuq 
b cTBone Ayrn h bwcokom TeMnepaTypow. B cbh3M c TeM. hto /iioSafl 
s/ieicrpHHecicaa uenb o6/iaAaeT HHAyKTHBHocTwo n eMKOCTbio, to nyTeM 

25 BK/uoseHnfl b AaHHyio uenb Aono/iHUTe/ibHbix orpoMHbix MHAyKTi/iBHocTew n 
eMKocTePi Ha noBepxHOCTM zbwwa Ao6nBaiOTCfl 3anaceHMfl 3HawMTe/ibHo£i 
3/ieiapoMarHMTHOM SHeprnn, KOTopaa npui pa3MbncaHwu uenw nepeMeHHoro TOKa 
ocBo6o>KAaeTcfl h nepexoAUT b TennoByio 3Heprwo, nacTb ee nepexoAUT b 
Apyrne BnAbf SHeprnn, a B03HHKwafl 3/ieiCTpnHecKafl Ayra n oicpyxaiouiaq ee 

30 cpeAa bbjiaiotch 3Hepronor/iOTHTe/iHMn. flosTOMy b OKpyxaiometf Ayry cpeAe 
nponcxoAMT ncnapeHne >kmakoii h TsepAoti cocTaB/iaiownx anacTa ut BMemaioiuMx 
nopoA 3a cpaBHUTe.nbHO He6o/ibiune npoMeacynoi BpeMeHM npn oneHb BbicoKOM 
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TeMnepaType. Bee sto npuBOAMT k 3HawwTe/ibH0My noBbiweHHio 
BHyTpunnacTosoro aas/ieHnq m eme 6o/ibuueMy B03pacTaHwo TeMnepaTypu 
n/ia3Mbi b ropqiuetf ayre, nosTOMy b ruiacTe ropflT ayri/i oneHb Bwcoicoro 
aaB/ieHnw n TeMnepaiyp, KOTopwe nepeMemaioTcn bo BHyTpun/iacTOBOM 
5 npocTpaHCTBe a 3aaaHHow nopqaice n noc/ieaoBaTe/ibHocTH, o6pa6aTbiBaq ero Ha 
Bcew n/iti 3aaaHHOM wacTM nnoiaaaM MecTopoxaeHHq, hto hphboakt k peaKOMy 
H3M6HGHWO Hanpq>KeHHo-ae<t>opMwpoBaHHoro w TeMnepaTypHoro cocToqHuq 
rinacTa no/ie3Horo MCKonaeMoro h BMemaioiunx ero nopoa. H3MeHqeTcq 
cudeMa TpemwH \a nop, noqa/iqioTcq nycTOTbi n CBo6oAHbie npodpaHCTBa b 

10 rinacTe 3a cseT ncnapeHHq TBepawx n >khaki/ix cj)a3 t mto noc/ie raweHHq ayr 
npuBeaeT k eiue oaHOMy nepepacnpeae/ieHwo HanpqxeHi/iw ot ropHoro 
aaB-neHnq m 3to tqxb no/ioxwTe/ibHo CKaxeTca Ha yBe/iuiMeHwn npnTOKa He^™ 
n ra3a b CKsa>KMHbi. Ba3KOCTb Hec()Tn b 3HasnTe/ibHOM deneHu 6yaeT cHwxeHa, 
BbDKxeHw CMO^flHbie m napacJWHOBbie cocTaB/iqramue HecfcTn b nopax m 

1 5 ipeiUMHax. 

06pa6oTKa HecJ)Tera30HocHoro n/iacTa s/ieicrpHHecKHMM ayraMM b 
npeae/iax MecTopo)KaeHi/iq Mo^er 6wTb npupasHeHa c tohkm 3peHna cHiweHHq 
ropHoro aaBneHMfl k noa3eMHOM OTpa6oTKe 3amwTHoro rmacTa Ha yro/ibHbix 
MecTopoxaeHnqx. Koraa c paaoM pacno/ioxeHHoro nnacia cHUMaioTcq 
20 HanpqxeHwq ot ropHoro aaBJieHwq n o6jiersaeTcq ero aera3auna. Ho, KpoMe 
3Toro f b npeanaraeMOM cnoco6e npucyicTByeT eiue ue/ibiw pqa 3HaHMTe/ibHbix 
npenMymecTB. 

B more, noc/ie o6pa6oTKM He4rrera30HocHoro rmacTa MecTopoxaeHi/iq 
3/ieKTpnMecKMMM ayraiuw pe3ico B03pacTaeT CTeneHb W3B/ieseHuq w3 Hero 

25 Hecf>™ w ra3a, mto no3BO/iqeT B03poanTb k npoMbiumeHHoii aiccrinyaTauww 
aaxe aaBHo OTpa6oTaHHbie wecTopo)KAeHtiq npn Ha/ii/isuM b hhx eme He 
n3B/ieseHHbix 3anacoB Hec})™ n raaa h npw6/in3HTbcq k, npaicrMMecKM, 
no/iHOMy n3B/ieMeHMio stmx 3anacoB H3 MecTopoxaeHuw icaic cTapwx, TaK w 
HOBbix, TaK ok o6pa6oTicy rviacToa MecTopoxaeHw* 3/ieiapnMecKMMM ayraMU 

30 mo>kho ocymecTBnqTb MHoroicpaTHo nepe3 HeoQxoanMbie BpeMeHHbie nHTepBa/ibi. 

TaKMM o6pa30M, npeanoxeHHbi* cnoco6 no3BO/ifleT nonynuTb 
sHaMMTe/ibHbifi 3KOHOMHMecKMi?i 3(})<t)eKT npn ero ncno/ib30BaHnn n qB/iqeTca 
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3KO/iornsecKn HHCTbiM cnoco6oM. Ero mo>kho ycnewHO ncno/ib3osaTb jonn 
nofl3eMHOM ra3ncJ)MKam4M yro/ibHbix n/iacroB, mto 3HaMi/iTG/ibHo noewcuT 
cTeneHb M3BJieicaeMocTM yr/in m 3eMHbix HeAP, no3Bo/inT 3HaHHTe/ibHO 
yMeHbiunTb 3arp«3HeHne OKpyxaioiueti cpeAbi BpeAHbiMH oTxoAaMM ropHOw 

npOMbllil/ieHHOCTI/t (OTBa/iaMH nopOZlbl. OTKaMaHHWMH n0fl3eMHWMM 80JQ3MH M3 

cKBa)KMH n ropHbix Bbipa6oTOK c BbtcoKMM coAepx<aHneM cepw m Apyrux 
BpeAHbix npuMecew, nonaAaiomwx b BOAoeMbi) h y/iyMwwTb sKo/iorura 
TeppuTopuM, Ha kotopwx 3a/ieraiOT no/ie3Hbie wcKonaeMbie. C noMouibra 3Toro 
cnoco6a moxho Taicxe yHMHTO>KHTb noA3eMHbie aaxopoHeHMfl n Morn/ibHMKM c 
OTxoaaMM BpeflHbix paAnoaKTMBHbix n xnMnsecKnx BemecTB, cxuraq n ncnapafl 
nx noA 3eM/ieui b ana3Me 3/ieicrpnHecKnx Ayr 6es AocTyna Knc/iopoAa 
B03Ayxa, h npenqTCTByw, TeM caMbiM, wx pacnpocTpaHeHi/tio noA3eMHbiMH BoaaMn 
b APyrwe NiecTa. ripeA/iaraeMbiM cnocoGoM mojkho Ao6wTbc« Bbin/iaB/ieHHfl b 
noA36MHbie Bbipa6oTKH M3 pyAHbix Ten h /iwH3 Mexa/i/ioB, HanpuMep, 
TaKMx KaK30JiOTO t cepe6po w Apyrux, o6/iaAaiomwx oneHb bwcokom 

3/ieKTpOnpOBOAHOCTblO. 
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1 

2 <t>OPMYJ1A H305PETEHM^ 

3 

4 

5 1. Cnoco6 pa3pa6oTKn HecJ)Tera308bix MecropoweHHrt m yBe/WMeHMfl 

6 cTeneHut n3B/ieHeHMH nefym n ra3a, cor/iacHO KOTopoMy b cKBaxuiHax, 

7 npoSypeHHbix Ha MecTopoKAeHww, pa3MewajoT 3/ieicrpoAbi. repMe™3npyioT nx 

8 naKepaMM \a noAaioT k 3/ieicrpoAaM nepeMeHHutf, nocTOHHHbitf uni/i 

9 nMny/ibCHbift tok BbicoKoro HanpwxeHun, oT/iHMaiomwtfcfl TeM, mto 

10 cKBaxuHbi repMeTH3npyic>T naicepaMtt Ha ypoeHe kpob/im n/iacTOB, w noc/ie 

1 1 noflaHM a/ieiapunecKoro TOKa pery/iwpyioT napaMeTpw TOKa ia HanpflxeHwa w/n/in 

12 B3anMHoe pacno/ioxeHne 3/ieicrpoAOB Afifl o6ecneseHMfl B03HMKHOBeHiifl 

13 s.neKTpusecKOM Ayrw MexAy s/ieiapoAaMi/i, pa3MeiueHHbiMn b, no MeHbwetf 

14 Mepe, oahom CKBaxuHe \ai\\a Mexcay s/ieiopoAaMi/i AByx coceflHux ckbsxhh. 
15 

16 2. Cnoco6 no n, 1,OT/inHaiomnuicfl TeM, mto 3/ieKTpviHecKne Ayrui 

17 3axuraKDT nocpeACTBOM pacn/iaB/ieHna bctsbkh MexAy 3/ieiorpoAaMn win 

18 pa3BeAeHMeM KOHTaxTOB 3/ieicrpoAOB b oahow CKBaxwHe, hjih nyTeM npo6on 

19 npoMe>KyTKOB MexAy 3-neicrpoAaMi/i AByx coceAHi/tx CKBaxnH npn noBbiiueHi/u/i 

20 HanpnxeHi/m Ha hux. 
21 

22 3. Cnoco6 no n.1,oTJiMHaioiUMCIcfl TeM, mto snerrpuMecicne Ayrn 

23 3axnraKDT MexAy a/ieicrpoAaMui b HecicojibKHX napax cKBaxHH MecTopoxAeHwa 

24 mb Heo6xoAHMow noc/ieAOBaTe/ibHocTM mchaiot napw cKBaxMH, MexAy kotopumm 

25 3axwraioT s/ieiapuMecicne Ayrw bo BHyTpunnacTOBOM npocTpaHCTBe. 
26 

27 4. Cnoco6 non. I.OT/iitMaiomwwcfl TeM t mto npw Heo6xoAHMOCTM 

28 noAAepxantifl 3aAaHHbix Be/iuMMH BHyTpunnacTOBoro AaB/ieHUfl n TeMnepaTypw 

29 HecJ)Tn n ra3a, npouecc o6pa6oTKH nnacrroB 3neiapi4MecKHMM AyraMH noBTopniOT 

30 MHoroKpaTHO Mepe3 Heo6xoAMMbie BpeMeHHbie nHTepBa/ibi. 
31 
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"P" aoxyueHT, onyfinHKOBaHHUH no aaru MexAVHapoiEHoft no- KareropHH 

oanH, ho nocne oa-ru HcnpauiHeacMoro npnopvrrera noKyweHT. «BnaioiiiHftcfl narcHTOM-aHanoroM 


Hm aeHCTBHTcnbHoro 3aBcpiueHHfl MtxnyHapojmoro noHcxa 
30 sHBapfl 1998 (30.01.98) 


Rara ompaBKH Hacroflmero oTMera 0 weauiyHapoaHOM 
noHcxe: 25 Mapra 1998 (25.03.98) 


H&HMeHosaH hc h anpcc MexxtyHapojuioro noKCKoaoro oprana: 

BcepOCCHflCKHH HayHHO-HCCJieilOBaTCJlbCKHH HHCTHTyr 

HHcnnyr rocyaapcTBeHHOH naTeHTHoft 3KcnepTH3bi, 
Pocchji, 121858, Mocoa, EepexKOBCKas Ha6., 30-1 
<t>ajcc: 243-3337, TtyieTaim: 114818 IIOHAHA 


ynonHOMOMeHuoe jihuo: 

A.flcTpOB 

TenetpoH I^fc (095)240-5888 



(DopMa PCT/ISA/210 (BropoH jihct) (Hicuib 1992) 



